The purpose of the present study is to develop a new reasonable definition of PCR including its name through collecting and analyzing both domestic and international cases, and to propose treatment measures for each case for further discussion, including predictability.
cal application of a drug for the treatment of human immunodeficiency virus HIV using CCR5 which functions as a co-receptor of HIV has almost been achieved 6 , the effects of the drug on the quality of life of patients with acquired immune deficiency syndrome AIDS such as abnormal bone metabolism and increased risk of fracture have not been evaluated.
In a study last year, our group found a relationship between the pathology of PCR and chemokines based on the finding that chemokines such as RANTES regulated upon activation, normal T-cell expressed and secreted that are increasingly expressed in PCR patients can be effective biomarkers 7 .
The purpose of the present study is to develop a new reasonable definition of PCR including its name through collecting and analyzing both domestic and international cases, and to propose treatment measures for each case for further discussion, including predictability.
Methods

Survey on PCR in Japan
Letters requesting participation in the survey were sent to 547 departments of oral surgery mainly in univer sities and hospitals, as well as orthodontic clinics.
The survey was carried out by accessing the National Cen ter for Global Health and Medicine NCGM website and obtaining answers through the internet.
The questionnaire was mainly composed of multiplechoi ce questions such as number of cases, sex, age, chief complaints, affected sides, diagnoses at first visit, coexist ing diseases, and treatments.
The survey was conducted for a maximum of three cases in each institution, but additional questionnaire files were sent to those institutions having more than three cases.
Marker search from blood and urine samples
After obtaining informed consent, blood and urine samples were collected from the patients diagnosed as PCR in the NCGM hospital. This study was approved by the NCGM ethics com m it tee.
Microstructural analysis of CCR1 and CCR5 KO mouse temporomandibular joints
Fixing with formalin, tissues around tem poro mandibular joints TMJ were collected and frontally sliced for observation with Alcian blue, and hematoxylin-eosin staining.
Results
Survey on PCR
A survey was conducted on 547 institutions nationwide having oral surgery clinics and orthodontic clinics, and the 94 institutions shown in Table 1 actually partici pated in this survey 17% response rate .
Since there were some blank sections in each ques- Table 1 The 94 institutions, oral surgery clinics and orthodontic clinics that participated in this survey tion naire sheet, the total of each section varies.
We collected a total of 179 cases male : 10, female :
104, unknown : 65 . The reason for unknown gender cases were : loss of detailed data due to time, transfer of doctors in-charge, or in the process of record checking.
In terms of age distribution, the highest group was people in their twenties followed by those in their teens The proportion of affected sides was as follows :
bilateral cases 90, 50% were the most predominant followed by left side cases 15, 8% and right side cases 7, 4% . As described above, 67 unknown cases 38% remained due to insufficient records.
Diagnoses at first visit were as follows. Fifty-one cases 38% were diagnosed as temporomandibular disorder. The number of cases diagnosed with jaw deformities, PCR, malocclusion, and others including infectious disease and diffuse sclerotic osteomyelitis were 40 29% , 28 21% , 14 10% and 3 2% , res pectively.
Coexisting diseases of these patients were as follows.
Fifty-four cases 59% showed no underlying disease, whereas there were 23 cases 25% of autoimmune diseases and 14 cases 16% of other diseases including oropharyngeal cancer, depression and progressive muscular dystrophy.
Lastly, the treatments for these patients were as follows : treatment equivalent to those for temporomandi bular disorders was conducted in 43 cases 33% .
Orthognathic surgery was conducted in 32 cases 24% .
Orthodontic treatment only was conducted in 24 cases 18% . Other treatments such as intermaxillary traction with screw anchorage, prosthodontic treatment and condylar resection were conducted in 10 cases 8% .
No treatment was conducted in 22 cases 17% .
Marker search
Regarding diagnostic criteria, after analyzing blood samples from a small number of patients, high levels of NTX and DPD indicating osteoporosis were observed.
In addition, the level of RANTES, which is considered as a chemokine, fluctuated from the standard value data not shown .
The number of samples was small this year. Although gene samples were collected, they were not analyzed in view of cost-effectiveness.
Microstructural analysis of temporo mandi bu lar joint
To elucidate the secondary effects of anti-HIV drugs, we revealed in CCR5-deficient mice and CCR1-defici ent mice an osteopenia and/or chondropenia due to impaired functions of osteoclasts and osteoblasts, and/ or chondroblasts 5 . An analysis of bone histomor phometrics indicated decreased bone volume in the metaphyseal region in both CCR5-and CCR1-deficient mice. Especially, Ccr1 / mice have fewer and thinner trabecular bones and low mineral bone density in can cellous bones. The lack of CCR1 affects the diffe ren t iation and function of osteoblasts.
A histological analysis revealed that in CCR1 and CCR5 KO mice the alignment of chondrocytes in the end of long bone was disarranged. We attempted to conduct further analysis of bone tissue and TMJ in model mice.
However, the temporomandibular joints of mice are so small that it was difficult to conduct appropriate sample fabrication and data collection data not shown .
Discussion
The clinical goal of our study is to establish objective diagnostic indexes for the existence and probability of onset of PCR using simple methods such as blood and urine collection. The second goal is to standardize the diagnosis of PCR which is not sufficiently recognized among dentists and to spread the name of PCR as a refractory disease. We therefore set up a research unit to establish the criteria for progressive condylar re sorption, for pathologenesis, and for effective autho rized therapy.
PCR survey
A survey was performed on institutions of oral surge ry nationwide, as well as some orthodontic clinics, to grasp the actual status. However, the response rate was less than 20% 17% in spite of efforts to simplify the questionnaire items and answering methods. According to the result of the survey, this diagnosis was frequently made when patients complained of problems in mastication or malocclusion , suggesting a relationship with malocclusion 14 cases, 10% . The total of these two diagnoses was 54 cases 44% , which was the almost the same as the number of cases diagnosed with temporomandibular disorders. As a result, it was revealed that some type of malocclusion including abnormality of TMJ and imbalance of jaw anatomy existed. On the other hand, 28 cases were diagnosed as PCR at first visit.
Although 14 of them were diagnosed at our institution, it is notable that 14 cases were dia gno sed as PCR, including unknown mandi bular condylar resorption.
Some cases were diagnosed as diffuse sclerosing osteomyelitis of the mandible or infectious diseases at first, and then accompanied PCR seemed to be found in some of those cases.
In the section of coexisting underlying diseases, 54 people 59% did not have underlying diseases.
Autoimmune diseases were found in 23 cases 25% , of whom 20 were taking steroids. One of the three cases not taking steroids was taking Rheumatrex known as MTX, methotrexate, suggesting a history of steroid use.
There were 14 cases 16% of other underlying diseases including oropharyngeal cancer, depression, varicose veins, osteoporosis, respiratory diseases, hepatitis C, progressive muscular dystrophy, hyperlipidemia, renal diseases, atopic dermatitis and allergic rhinitis.
Except for diseases, bad habits such as resting the cheek on the hand, bad sleeping position, rounded back, and mouth breathing were pointed out in three cases.
The most popular treatment for PCR was cure equivalent to temporomandibular disorders 43 cases, 33% such as functional training and splint therapy.
Stabilization of occlusion by using splints is considered to be effective for treating or stopping the progress of It is strongly recommended that health professions be kept informed about the pathology of PCR.
Marker searching using blood and urine samples
The number of samples was very few this year, re sulting in a small amount of data collection.
Regarding diagnostic criteria, after analyzing blood samples from a small number of patients, a result indica ting osteoporosis was observed. In addition, the level of RANTES, which is considered as a chemokine, flu ctu at ed from the standard value data not shown .
These test values characterize PCR and can be useful 
Microstructural analysis of TMJ
After conducting further microstructural analyses of bone tissue and joints in model mice, we recognized that proper sample fabrication of mouse TMJ is extremely difficult due to their small size.
Conclusion
We conducted this first survey in Japan, and although the response rate was low, we obtained the following results :
1 Subjective symptoms were not always observed in PCR patients.
2 Some PCR patients visited orthodontists rather than oral surgeons based on the symptoms of occlusal imbalance.
3 The previous finding that PCR is more common among females was supported by this survey in Japan.
4 PCR showed a two-phase distribution composed of idiopathic young patient cases and cases over fifties with concurrent diseases such as autoimmune diseases.
5 Occlusal imbalance was a more common chief complaint than abnormality in TMJ in PCR patients.
6 Bilaterally affected cases were more common than unilateral cases, suggesting systemic effects.
7 The most common diagnosis by medical pro fessio nals at the first visit of PCR patients was tem poromandi bular disorders, indicating difficulty in dis ting uishing them.
8 The most popular treatment for PCR was treatment equivalent to that for temporomandibular disorders. Many institutions seemed to struggle to treat PCR, suggesting a lack of systematic diagnosis or treatment.
9 There may be patients who did not receive pro per treatment due to misdiagnosis such as simple temporomandi bular disorders, jaw deformities or malocclusion.
After analyzing blood samples, results indicating osteoporosis were observed. In addition, the level of RANTES, which is considered as a chemokine, fluc tuat ed from the standard value. These test values characteri ze the pathology of PCR.
From the results of the present study, various aspects regarding PCR were revealed. Presently, diseases causing condylar resorption of mandibles such as PCR are treated as complex concepts. We believe that to reasonably classify these diseases, epidemiological and clinical materials in addition to basic and molecular biological data need to be provided. These data could also provide the basis for developing diagnostic criteria of diseases causing condylar resorption.
PCR can be classified by the following three aspects.
1. Originated from low formation 2. Secondary resorptive changes due to autoimmune diseases or their medications 3. Others : Disorders in TMJ discs, etc.
Based on this point of view, differentiation from temporo-mandibular disorders or modification of the classification may be needed in some cases.
